Transcytosis of calcium from bone by osteoclast-like cells evidenced by direct visualization of calcium in cells.
'Transcytosis' of calcium (Ca) from bone by osteoclasts was identified by using a newly developed method that uses fixed or living osteoclast-like cells previously differentiated in vitro, a Ca-specific cell-membrane-impermeable fluorescent dye, and confocal laser scanning microscopy. This method, called the cell-membrane-impermeable dye method, revealed that in fixed osteoclast-like cells, a large quantity of Ca was confined within vacuoles and transported toward the apical cell membrane in the cells. These Ca-confined vacuoles were co-localized with marker proteins of both ruffled border and lysosome. The vacuoles were disrupted when treated with an inhibitor of ruffled border ATPase. In living osteoclast-like cells, Ca-confined vacuoles were again preferentially located at the central region and near the apical cell membrane. These results suggest actual transcytosis of Ca from bone by osteoclasts, and are the first direct evidence of the significant role of osteoclasts in the entire process of Ca metabolism in bone.